Insight into the role of HSPG in the cellular uptake of apolipoprotein E-derived peptide micelles and liposomes.
Liposomes and micellar carriers equipped with targeting and cellular uptake mediating peptides have attracted attention for numerous applications. The optimization of the carrier requires an understanding of how their properties influence target cell recognition and uptake. We developed a dipalmitoylated apolipoprotein E-derived peptide, named P2A2 as promising vector to mediate cellular uptake of potential micellar and liposomal carriers. Confocal laser scanning microscopy (CLSM) and fluorescence-activated cell sorting (FACS) were used to get insight into the internalization mediated by carboxyfluoresceine-labeled P2fA2 and the all-D amino acid analogue P2fa2 into brain capillary endothelial cells. Both peptide micelles and liposomes entered cells via endocytosis. Cell surface heparan sulfate proteoglycans (HSPGs) were involved in the internalization process of peptide-bearing liposomes characterized by a diameter of 100 nm, a low surface density of 100 peptide molecules per vesicle and a helical conformation of the vector. In contrast, peptide micelles characterized by a diameter of about 10 nm, a high peptide density caused by 19 associated molecules and a high conformational flexibility of the vector sequence did not address HSPG. Unspecific interactions between the carriers and membrane constituents predominate the two uptake processes but stereospecific components seem to be involved. Both routes differ with respect to transport efficiency. The results provide a prospective basis to optimize liposomes and micelles as drug delivery systems.